Contribution of membrane trafficking perturbation to retinal toxicity.
The retina is a highly structured tissue that is formed by layers containing 7 different cell types. The photoreceptor cell is a specialized type of neuron in the retina that is capable of absorbing and converting light into electrophysiological signals. There is a constant renewal process for photoreceptors consisting of intermittent shedding of the distal tips of the photosensitive outer segment and subsequent phagocytosis (uptake, degradation and recycling) by retinal pigmented epithelial (RPE) cells. This rebuilding process is essential for vision and the survival of photoreceptors and RPE cells. Drugs with a basic moiety have the potential to accumulate in the lysosome and impair its functions including the phagocytosis process, which could hinder clearance of outer segments and ultimately induce retinopathy. To determine the prevalence of this cellular mechanism in retinal toxicity, a collection of proprietary compounds associated with retinal toxicity were subjected to a battery of in vitro tests using the human adult retinal pigmented epithelium cell line, ARPE-19. The tests included a phagocytosis assay, and lysosomal and autophagosomal staining. The compounds that induced retinopathy clustered in the basic and lipophilic region, which drives lysosomal sequestration. This accumulation coincided with phagocytosis inhibition and an increase in autophagosome staining, suggesting a blockage of the membrane trafficking process. A correlation between the physicochemical properties and in vitro lysosomal pathway effects was established. These data reveal the importance of physicochemical properties of compounds and lysosome accumulation as a potential mechanism for drug-induced retinopathy and demonstrate the usefulness of in vitro screening in predicting this liability.